Writing for publication is a complex task. For many professionals, producing a well-executed manuscript conveying one's research, ideas, or educational wisdom is challenging. Authors have varying emotions related to the process of writing for scientific publication. Although not studied, a relationship between an author's enjoyment of the writing process and the product's outcome is highly likely. As with any skill, practice generally results in improvements. Literature focused on preparing manuscripts for publication and the art of reviewing submissions exists. Most journals guard their reviewers' anonymity with respect to the manuscript review process.
Introduction
Writing for publication is a complex task. For many professionals, producing a well-executed manuscript conveying one's research, ideas, or educational wisdom is extremely challenging. Authors, clinicians, scientists, and researchers have varying emotions related to the process of writing for scientific publication. Although the issue has not been studied, a relationship between an author's enjoyment of the writing process and the outcome is highly likely. As with any skill, practice generally results in improvement, which in turn results in increased satisfaction and comfort with the process. In addition, authors can consult literature that focuses on manuscript preparation [1] [2] [3] [4] [5] [6] [7] [8] [9] and the art of reviewing manuscripts. [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] Accordingly, this article describes essential elements of a manuscript and the review process, in hopes of simplifying the creative and review process and improving scientific writing.
It is generally accepted that authors' identities are masked during the peer-review process. 20 Similarly, the majority of journals guard their reviewers' privacy during the process. This protects reviewers from direct or indirect author demands during the review or in the future. However, reviewer anonymity is under debate; many editors consider it problematic that reviewers are not held accountable to the public for their decisions about whether to recommend manuscripts for publication. [21] [22] [23] [24] The review process is often arduous and underappreciated, which is one reason biomedical journals acknowledge editors and frequently provide public recognition of reviewers who donate their time and expertise in the name of science. This article also discusses the importance of reviewers to the scientific process, reviewers' responsibilities, and qualities of a good review and reviewer. In addition, it includes insights useful to individuals who read and interpret the medical literature.
Definitions
According to the Uniform Requirements for Manuscripts Submitted to Biomedical Journals (Uniform Requirements), an author is someone who has made substantial intellectual contributions to a published study. 25 An editor of a journal is the person responsible for its entire content. These requirements state that editors must have full authority for determining the journal's editorial content. 25 Finally, the International Committee of Medical Journal Editors, which produced these requirements, describes the peer-review process as an intrinsic part of all scholarly work, including the scientific process. It is the critical assessment process of each manuscript submitted to a journal by unbiased, independent experts who are not part of the editorial staff. 25 For this article, the term manuscript is used for materials not yet published; article refers to published manuscripts.
Protections
Protection of an author's intellectual property (data, theories, conclusions) must be maintained at all times by those involved in the publication process. Author and reviewer confidentiality must be maintained for blinded peer review, although the editorial staff should be able to identify all parties if necessary. This is important if allegations of fraud or dishonesty occur or if there are accusations of professional misconduct by any (or an outside) party. In addition to the ongoing debate as to whether reviewers should remain anonymous, whether to publish their comments is also argued. Whatever details exist regarding these questions, they must be unambiguous and available in advance to authors and journal readers. Reviewers should be held accountable to these established guidelines.
Reviewer Responsibilities
Once reviewers agree to review a submitted manuscript, they generally agree to complete their work within a set time frame. Reviewers may either express interest in the manuscript and recommend publication or convey concern that the submission is not suitable for that particular journal (ie, they recommend that it be rejected). It has become more common for reviewers to encourage revisions from an author before committing to a publication decision, especially given the recent increase in submissions to English-language journals by researchers whose first language is not English. This is not unreasonable, although the reviewers' comments should be composed in a manner that is helpful to the author. This nondecision should neither falsely inflate an author's hopes for publication of an article within that journal nor delay an author's chances for publication elsewhere. Reviewers should seriously consider the manuscript after the author has made the suggested revisions.
All reviewers have personal biases. These must be acknowledged and limited as much as possible when reviewers consider manuscripts for publication. Reviewers are more likely to favor submissions with interesting titles likely to grab readers' attention. They are also more likely to prefer manuscripts that are clearly written with favorable results and meaningful, unique, or creative ideas. Conversely, reviewers may be more likely to reject manuscripts with negative results (referred to as publication bias); that neither describe nor discuss novel ideas or novel results; that contain numerous and/or egregious grammatical, syntax, or spelling errors; and that would not be interesting to readers. Because bias is impossible to exclude entirely from the decision (referee) process, editors-in-chief should work to build an editorial staff and establish a group of expert reviewers who consider submissions with thoughtfulness and reflection. Deliberate reviewers, editors, and staff who work well together and have discussed these issues in advance strengthen final manuscripts. This improves not only the quality of the journal but also the quality of medical literature in the aggregate.
It is important for authors to incorporate reviewers' suggested changes whenever possible. Ignoring suggestions by editorial staff or reviewers to improve a manuscript or to make it more appropriate for that journal without explanation is not recommended. Most reviewers see subsequent manuscript revisions and may review for other journals similar in scope. This may prove problematic for authors if they decide to pursue publication elsewhere. Depending on the number of submissions a journal receives, fewer manuscripts are accepted for publication than are rejected. It has been estimated that 1 in 5 manuscripts are accepted for publication, although it is difficult to know this with certainty because manuscripts are submitted to more than one journal once the initial decision to reject has been made. Authors who do not follow submission instructions carefully or who elect not to incorporate reviewers' comments or answer reviewers' queries provide legitimate reasons to reject even a good manuscript. A cover letter from the primary author addressing specific reviewer or editor queries, with explanations why some were not addressed, is appropriate, expected, and appreciated. This is especially true if the elapsed time between review and revision is months.
Numerous challenges are inherent with reviewing manuscripts for scientific publication. First, an editorial staff must have confidence in the abilities and skills of a reviewer. It is not always necessary for reviewers to have expertise in a particular area, because they can still submit useful comments.
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In this circumstance, however, the reviewer has an obligation to point out this lack of expertise to the editor-in-chief. Thorough reviews take time, and individuals qualified to review manuscripts likely have their own commitments and deadlines. Reviewers must be professional in their critiques, using comments that would be unlikely to offend an author. Often, reviewer comments are filtered through the editor-in-chief or one of the assistant or associate editors, providing an opportunity to soften negative criticisms and maintain the journal's professional reputation and integrity. Despite donating their time, reviewers represent the journal for which they review. This also allows the editors to review the reviewers. Because manuscripts are not submitted to multiple journals at once, it is expected that once reviewers agree to review a manuscript, they adhere to a strict, predetermined timeline so that authors promptly learn if there is interest in their submission and how much revision is necessary. Often, it is difficult for administrative or editorial staff to identify appropriate reviewers for a submission. This may be due to a lack of available reviewers (especially common during the summer or the months before grant or national meeting deadlines) or to the nature of the topic (narrow in scope, advanced, or unique). It is possible that the journal's review board may not possess the requisite number of reviewers for a particular area of research. Occasionally, reviewers' recommendations differ to such an extent that additional reviewers are needed to evaluate a manuscript. When this occurs, a high-level editor must increase his or her involvement in the review process. In addition, authors may be asked by the editor-in-chief or editorial staff to suggest potential reviewers.
It is incumbent on the editor-inchief to make final decisions about the articles published in a particular issue, including publication order within the journal, on the basis of content, timing, space availability, and numerous other issues. Often, editors choose to rush or hold manuscripts accepted for publication to produce theme issues, to get certain topics to press before competing journals do (especially for breaking medical news), or to improve balance within an issue given the subject matters of other manuscripts being published in that issue.
Essentials of the Review Process
A number of elements comprise a good review of a submitted manuscript. Reviewers are essential to editors, as they assist them with decisions about which articles to publish; to authors, as they provide expert advice about their ideas and the manner in which they are described; and to readers, as they are expected to help confirm scientific validity and research methodology rigor. Additionally, statistical reviewers may identify more appropriate statistical tests or methods-or even study designs-that better suit the data collected and the research question being investigated. Most reviewers are not statisticians; reviewers should, however, have some familiarity with common statistical measures and general concepts used in research.
Reviewers must have a sharp eye for detail. Generally, the editorial staff (and perhaps editors) will preview all submissions to make sure they possess appropriate merit to justify review. Editorial staff should make certain that tables, figures, font, layout, and submission rules have been followed. If not, they can quickly respond to the authors, asking them to resubmit their manuscript in the appropriate format. Tables and graphs should have legible labels, be numbered sequentially, and be of good quality for reproduction. Sections within the manuscript should follow each other in a sequence standard for that journal, with each section containing appropriate content. Although the references should be relevant and current (one of many responsibilities assumed by expert reviewers), editorial staff can perform a quick check to confirm that references are in the correct format.
Reviewers should be as specific as possible in their comments to the authors. These comments should include suggestions, requests for clarification, and statements that instruct authors to correct or change something. Comments should be detailed enough to assist authors in making necessary edits or modifications, but not so detailed that the manuscript is rewritten. Some journals have professional copy editors on staff; many use freelance copy editors. This allows reviewers to focus more on content, methodology, and conclusions than on grammar and syntax. This is especially important for manuscripts submitted in English by authors whose first language is not English. If a sentence, paragraph, or concept is unclear to an expert reviewer, it will likely be ambiguous to the journal's readers.
Reviewers should agree to provide a useful, quality, timely, and unbiased assessment of submitted manuscripts. The review does not have to be lengthy. However, it should be sufficiently detailed that authors can understand what the reviewer is looking for or expecting in the revision, and can thus improve subsequent drafts of their manuscript. A useful manner in which to proceed includes providing general comments, both favorable and negative, related to the entire manuscript and the reviewer's overall impression, and then addressing each essential component of the manuscript (Table 1) .
Components of Manuscript Reviews
Reviewers should consider each section individually on its own merit. It may not be necessary for reviewers to comment on each section; in fact, the absence of comments related to a section may indicate the absence of problematic issues in the reviewers' opinions. However, reviewers should address both information within these sections that requires correction and any lack of information.
The IMRAD (introduction, methods, results, and discussion) structure is a direct reflection of the scientific discovery process; thus, both observational and experimental manuscripts are encouraged to follow this format. 25 
The abstract provides the overall information about the research and the setting in which it occurred. It should include brief background material, methods, findings, and conclusions. Each journal's abstract format may differ, including word count limitations and required components. Abstracts are important for readers (and journals) because they are often the only section of the article read. Furthermore, abstracts may be the only portion of an article indexed in electronic databases. Therefore, it is vital that authors accurately represent their findings in the abstract.
The introduction of an article presents the topic to readers. It includes background information, the context and reason for the study, the significance of the topic, and the incidence and prevalence of the issue being investigated. Occasionally, descriptions of the study design and findings may appear in this section, despite this not being the appropriate area of the manuscript. When this occurs, the reviewer should alert the authors. The research question under investigation and the purpose of the study should be clearly stated within this concise section.
The materials and methods (or methods) section tends to be rather complex and detailed. However, this is expected for a scholarly manuscript resulting from rigorous research. This section describes all planned activities prior to data collection. Inclusion and exclusion criteria for study participants ensures the safety of group members, increases the homogeneity of the groups, and improves the likelihood for reproducibility and applicability of the study in another setting. These criteria are provided in painstaking detail. How randomization was performed; who enrolled patients; when (and how) they were enrolled; how data were collected; the data variables themselves (ie, continuous, ordinal, dichotomous); and which equipment, drugs, doses, administration techniques, and settings were used are key elements discussed within this section. The methods section should be written as the recipe for a study's design, so that others can reproduce the research in a different (or the same) setting. How the data were analyzed, by whom, and using which statistical tests of significance are crucial elements of this section as well. Many novice readers skim this section or skip it entirely. However, it is one of the most important sections of the manuscript. Therefore, it 
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Reviewing Manuscripts for Biomedical Journals is the responsibility of reviewers to see if they can correctly reconstruct the study given the information provided in this section. If they cannot, they must request more detail from authors for this section. Because the study has already been conducted, the study design itself will not change on the basis of reviewers' comments. However, the manner in which the section is reported can be modified to provide readers with a greater understanding of the complexities of the authors' methodology. Furthermore, reviewer concerns about the materials and methods employed by the authors in the study may disclose several limitations that authors can report. For manuscripts that review a clinical or health care topic, the methods employed by the authors to identify articles (including the time frame and databases searched), selection criteria used for those included, how data from those articles were abstracted and synthesized, and which articles were excluded in the research and why are essential elements in this section.
The results section includes the research findings. These can be presented as text, although tables, graphs, and illustrations help emphasize important findings. It is not necessary that all data be presented in figures. Whenever possible, images should not greatly interrupt the flow of text. Figures that are less essential to this section, or to understanding the main results from the study, may be added at the end of the manuscript as appendices or published on the journal's Web site if print space is an issue. Data from tests of statistical significance should be reported here as well. Authors should not interpret their results in this section; interpretation of results occurs in the discussion section.
The discussion section of an experimental study briefly summarizes the main research findings. The discussion can emphasize unique aspects of the study and the conclusions that can be drawn. This section should try to explain how and why these results were obtained, along with their significance. References to similar studies are included in this section, in which brief reports of those studies' findings are made, including comparisons with and contrasts to study design and results. Here, authors offer possible explanations for differences between their study and other studies. Implications and possible future research directions are appropriate to include in this section.
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A limitations section is not included in every article, because not every article has a need for this. For example, an editorial or review article would not require such a section. Not every journal or published article includes this section, unfortunately. In this section (or within the comments or discussion section), authors present to readers what they consider to have been limitations of their study design, such as problems with enrollment, outcomes, endpoints, or biases. Often, reviewers request that authors include limitations they had not considered but were identified during review of the manuscript. These limitations are not attributed to the reviewers in the final version of the article, and the anonymous reviewers' suggestion of additional limitations is not acknowledged in print. The limitations section should be thorough and insightful. As all studies have flaws, listing a number of limitations in no way decreases the impact of the research findings. In fact, many scholars believe that a well-prepared limitations section strengthens the authors' conclusions.
The author's conclusions are summary-type statements that pull together the research question, findings, and implications at the end of the manuscript. This is an opportunity for the authors to share with readers the significance of their research. Authors should be careful not to overstate their conclusions or make claims that are unsupported by their results. Statements that suggest new directions for research or potential implications of this research (especially related to health care costs or other financial issues, if not studied) should be clearly stated as hypothetical or suggestive, not as fact. This section is generally concise and uses direct language, without theory or grandiosity. Reviewers should determine to the best of their ability whether the authors' stated conclusions are supported by their data. These conclusions should neither overstep nor overreach the results presented in the research provided by the authors.
An acknowledgment section (if provided) should be reviewed to determine its appropriateness for publication. Not all journals include such a section.
The references section should follow the expected pattern of the journal in style, format, and sequence. Most journals prefer consecutive citations, although some prefer references provided alphabetically (and therefore not numbered sequentially). Whatever the instructions for references are for that journal, authors should follow them carefully, and reviewers should make note of this in their comments. References should be relatively current, important, and found in quality primary sources. Although personal communications or unpublished data as references may be relevant, these should be kept to a minimum (if used). If reviewers sense that references are from inappropriate sources, this may influence decisions related to the methods section should be written as the recipe for a study's design … it is one of the most important sections of the manuscript.
publication. Publications from an author or research group should be cited if the research is similar; however, if authors cite themselves to the exclusion of other articles or research, this should raise red flags for the reviewers. If possible, reviewers or someone from the editorial staff should randomly check citations for accuracy, because misrepresented information used once is often repeated in subsequent publications by different authors. This is especially true with background information found in the introduction section.
Many journals now include appendices to reduce the length of the article's body, improve the flow of information presented, and allow the reader to access information without needing to skip over it. These appendices commonly include additional information about methodology (eg, from a prior publication) or information related to the outcome of randomization. This is often referred to as Table X , where two groups are compared against each other to demonstrate that the randomization process of an experimental investigation was indeed random. Because these tables tend to demonstrate that the two groups were equivalent, that they were randomly assigned, and that comparisons between these groups reached statistical significance, simply stating this in the body of the manuscript but including the details in a traditional table format has become common. Reviewers should make the effort to scan appendices to confirm that this information belongs in an appendix and not in an article's body.
Tables and figures typically follow the last part of the submission, with clear legends. Authors can insert placeholder text (eg, Table X or Figure B) in the body of their text, because embedded tables or figures make it difficult for reviewers to follow the flow of the manuscript. Embedding figures may also be difficult for authors because of word-processing skills and software availability. Authors are generally given the instruction that each figure, table, and graph should be separate, clearly numbered, and clearly labeled so there is no confusion for the editorial team. These tables and images should be easy for the reviewers and editorial team to view and to include in the final layout and publication. Requisite permissions to use published material (including that from the Internet) should be obtained in advance by authors and attached to these figures. Reviewers or editorial staff should confirm that these permissions are appropriately constructed.
Review Process
After careful review of a manuscript's individual sections and overall merits, reviewers are expected to provide editors with recommendations regarding the manuscript's suitability for publication. Manuscripts can be accepted without revision (although rare, this does occur, especially for invited editorials or submissions), accepted with minor revisions, accepted with major revisions (often referred to as "conditionally accepted"), or rejected outright. A category of decision pending revisions is possible, although not all journals do this because many authors want to know what will likely occur once they take the time to make revisions. As the number of scientific manuscripts submitted grows, a streamlined peer-review process and a talented editorial staff assume additional influence on the journal's reputation and impact factor.
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Reviewers have a number of responsibilities to both authors (Table 2) 30 and editors (Table 3) , 30 and, ultimately, the journal's Table 2 . Reviewers' responsibilities to authors (Table 4) 30 and the scientific community in general. Interesting research done by Baxt et al 31 sent a fictitious scientific manuscript with intentional errors to over 200 reviewers of a leading emergency medicine journal. Reviewer dispositions were categorized into acceptance, rejection, or revision. Planted errors considered by the researchers as "major" were missed by two thirds of reviewers. Their results and an interesting commentary about evaluating the peer-review process and peer reviewers received much attention from the academic community.
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Reviewers must be aware of their own biases. For example, a reviewer who does not favor research done on animals or studies with poor follow-up may recommend against publication of these manuscripts despite merits that were overlooked. Similarly, a reviewer with grammatical pet peeves (data used in the singular, the incorrect use of that versus which, the serial comma, active versus passive voice, their versus he or she) might not recommend an otherwise acceptable manuscript. Copy editors-on staff or freelancers with whom a journal contracts-can correct grammatical mistakes. A bias by reviewers against manuscripts with grammatical problems might unfairly favor manuscripts written by technical ghostwriters over manuscripts that are the product of more rigorous scholarship but are poorly written. Reviewers must not be distracted while reviewing a manuscript, as this is likely to interfere with review quality. Competing interests, especially in the area of related research activities, funding, or grants, may also affect reviewers overall impressions of the manuscript and the outcome of their review. It is essential that reviewers maintain professional integrity during scholarly review and determination of a manuscript's fate. Qualities of a good reviewer are provided (Table 5) .
There are many benefits to serving as reviewers for the biomedical literature. Perhaps foremost is the opportunity for individual reviewers to contribute to the body of knowledge that makes up a medical specialty through the publication process. Once an article becomes part of the published literature, it is part of that specialty's foundation. At the professional level, the position of expert reviewer is one of distinction that helps build a résumé and can be immensely enjoyable. Most authors appreciate being given an opportunity to improve their manuscripts. This service provided to contributing authors, the specialty, and the journal is essential. Although authors do not know the identities of their manuscripts' reviewers, the satisfaction that reviewers gain from educating and mentoring peers (even those they do not know) is rewarding. Talented reviewers improve the overall quality of the journal. They can improve the clarity and utility of each manuscript, and they gain satisfaction seeing their comments integrated into a revised (or published) manuscript. Furthermore, conscientious reviewers can help a journal by bringing authors back for subsequent submissions. Finally, they will find that reviewing others' manuscripts improves their own research, study designs, and writing, although it is unlikely that reviewers approach this work with this purpose in mind. be challenging. Perhaps it is less stressful to offer feedback on and make decisions about someone else's work than receiving it on your own. Yet reviewers assume tremendous responsibility to the authors and the medical community, given the authority of their position. This creates stress and challenges for reviewers that most contributors do not recognize. Reviewing is a skill that takes time to develop; it develops in part from reading, writing, researching, and practice. Peer review is an integral part of the publication process. In addition to being expert in a field for which they review manuscripts, good reviewers possess traits that make them valuable to their journal, including fairness, courteousness, and punctuality. Good reviewers and reviews allow authors to remain positive about their manuscripts and their submission experience. Reviewers provide recommendations to editors about the merits of a manuscript and the appropriateness of the submission for the journal; it is the editors who make final decisions about publication. Editors should take an active role in reviewing their reviewers and provide feedback to them on the quality and timeliness of their reviews. 
